Evidence for an ATP-driven proton pump in rat thyroid phagolysosomes. Effects of protonophores and ionophores.
During incubations at 37 degrees C in appropriate media (buffered 0.25 M sucrose) isolated thyroid phagolysosomes degrade the thyroglobulin they contain (labelled with 131I in vivo) giving rise to trichloroacetic-acid-soluble radio-iodine. Thyroglobulin-degradation is unaffected by external pH (7 or 8) or by 20-40 mM external NaCl or KCl, while it is strongly inhibited by ionophores and protonophores. As a consequence, thyroglobulin degradation can be used as an index of the intralysosomal pH which appears to be powerfully maintained in basal conditions (no ionophore and no protonophore) by the strong impermeability of the lysosomal membranes to various compounds including ionic species MgATP which does not modify basal proteolysis prevents or minimizes the alkalinizing effects of both ionophores and protonophores. ATP can thus be concluded to promote a protonic flux inward thyroid lysosomes via the activity of a lysosomal ATP-driven proton pump regulated by the magnitude of the intralysosomal pH.